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t.j- • i" ■ - - t^it ~v -•-< x -< c^nt njo' 

l-C~>"-<0 *^t^ f w_ ii l . o*.-_ , .-> ~ a. 

C^" - _ ^ " ^ 1 <■ \ " . +v ~ ^ """*■ ** 

i^p ^ t^-v. s^nai oil "A I ,U^v^- [ . * viasa J i" 

a~,* Delias. n^sr , C~~ Ps « . gy? 13. _/i g r j I?!*' , 

"-ycisbs rtss ~ =5"^sjE=e * ^csa?. 62 ? t-bcrc^l^si..; aid 

lsp>\3y f res jit fro- it«::ics 

$^ ^illi^-L i^^ i\ i "uals v^zli—*!-*? ce&jlt 3" over 

4 ^ill'-o* j ^"^sll^ tic 2- *t si , , ll^V ( g^v> 

lit.?--- ^15,, J.!^*-"^. 



n " f rt <ja i,IQ 0 4U cn . * - Q ^ " - -"^ ! * N ^ 

si tie 1 " ^t 1 *-s- i'"t^i* 4 ' n f * v -5 as-s^n o" 
^ fcV v-t or, i - ^ -.-s 

•{a. i * LJL* 1 """" — 

al ef i r ^, * --c- d r J^i ^ ^qv- *t 



} ^ i"i * y pit- (3- t 

ff T n 42 " ®t ♦ ? 



T q *■ ^ ^ SI ^ 3~ " 1 ^ * ^ 1 

♦ ^ ^ v — Ti v-v - -r 

cl.il is t^C-s^ wi";h T?or.oci^nal ant i bocues 
r-Ullis ^ '1*351, I nfect. t*:sun., j9* 3 ■ . 

^"■ticj*"^ ro^fian? spitop^s t^3£ ^KrJ* to a giv ; -;:-s 

T"cc\^: a a^ scenes vt&ll as spitoo^s tbst ars 
s^r 1 an-r^^t vacio^s species ot" jsvcoSa^tsris 
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and Willis al. ( 'l^SSs, Sfff set, .J^lE-k,' 
j^r^l^T; , In a.1<iiticn, SOTO Oth^r antics bhst 
spp&air tft h* skpsf^ssQO fey c*nly tRycOTa<3"fce,r 1a! 

Sp^oiss gzn ©1*3" fsiirtd to contain epitOpe-S ^Kp^eSt^ ^ 
5 in otr*r w.vcc^ai^tsft si s?p^~i^$, * Ki^qston s-t 51,, 

As 5iscasse«f ^sr£ir,3fier * it is now f©^n3 
th&t :sy?ifl$3 SoKD antigen can elicit a strong 
3 slayer- type hypersensitivity seartiG-n in 

10 expfcr i^fifcAl la steals ^Fect^l with li^ ^^^^^si^' 
A^tibo-3ies 3irect*d agalast ttus ptoteii c&ti Also he 
a q tested in sne sets patients with tahsreulosis or 
lepras^, and T-c&lls r^acfclv* with this &ntic6^n can 
be isolated froTa parents with i^pt^sy -Jt 

%$ tuberculosis as w«sll is fcora SCf^-vscc: tsH persons 

"Mustafa al,, ^stur^ j : SVS* ; ins 

*t U?3 5) „ ly. feet, iraun. , |0 s 300-50** . 

20 Overall, fch£ ^SK.D sntlgsn appears a Pu^r, 

reed Ically important B- and T-cali i-si-tr-ujioc^n and 

antigen irt humans. 

3 r i^ f ? i Ttn>t v r>f_ t ^g I^gnr 

pr^sef-^: i^v^-tr Ion relates 
2^ sequences, T7 ^7t"^r- rOrti i ^ ;r j T*A i^mi-i-^ ^ 

psrofcems, ne^M^na-it pntei^s, p^ptul- 1 *, the*? 

rotsthevi el natuf^ctvi^ ass t> t^late to a 

D!TS. ssq^ences, ve;t;:i, or^fciss^-.s P n:3r^i -.arts* ^-i ? 
38 psptidss relate to two srotei % s ^^DzrmsiM tJ*£ "*JO 

stir^d^ th 1 ryo i^.ncr-r ill ^non?^ „ T^e peptides 
3^ prot^irss, 
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an isolate 3NA soleciiie that coosls-s essential!" r?f 
a n^clsotide «s^qusno« r fross right to la£t and in ths 
direction fro* -'-end to S'-en-a, coersfpondi.-ig to the 

5 serenes represented by for;s,sis s>£ Figure 2 fsrots 
aheot position 3*50 to about, position 23*0 and in a 
consist*^ reading f:a»? ceding for a 51" sntiso scia 
rasi'lLse prot^iii of X£vq&&zt?tl\m tuh^esulgsil- ^or<* 
preferably, tha.t sequels f?xt-^ds SrOtt position 3 ? 4 3 

10 throuqb position ">"J^8» 

A plasmta vector that co«aris<?s a replies 
op*t»tiar»«lly links* to s foreign 9KA sequence such 
as that: ab»v« and that is capsol* of tsplica 1 i og that 
foreign s^qu^n--* ift 3 repliesition/^xpt^sion 

15 sis-sJiun is also oontsflpla 1 s-i bsrein, ^artiool-srly 
wr.er-e the replication/^presoiob nsedius* is & 
unicellular organise, sooil as a baotstlusn lik-s 
E. col i , "'•he plasaiti vector typically L^eloosa 
s«qusrica--encoJs3 signals tor initiation and 

20 termination of transcription *het aro operationally 

lin^rt to the P?JA $e<r»«"S B art5 ^patibla 

^itn th$ replication 'expt^t? ^ ion tfttrd iuis for 
transcribing a product oOdO:3 for by th^ ?or:*I$^ t^A 
serene*. Faether, It can inaluSa * trans! ation 

3? initiation co<5on an 3 $ translation tsrrainaiiors co^on, 
each of which is operationally linked to t5"<s 5'-en-5 
&ti<*. the 3'-&n3, respectively, of the JTOA aequerscs, 
snd srs compatible with the replication 'expression 
ms-Uua for expesssircg * protein produot co-ie* for by 

10 the eor^i^n sequence. 

?till farther, th& of the foreign S^A 

sssue^c^ be operational Ty linked in hr ans la t ion^l 

rea-airvg fcame t3 the 3 1 -end or a socorn ssqusno-? 
that, codes for a secona protein or protein fragiaant 

35 or portion, such as. t-e tafita-gaSacsosd-jase molecule. 



n a» ^"-t a in p v5u?t ^xp'-assri fat ^r-f^ ^ s 
3? LJis^rr t~ —*> I'^t^.ns fo so? en 1 * pros-' m ^ 

j;*^^-! ft ^rv^nt :u r~rt: on it fe at ino-^srx? -nx> ~ 

f*? f~-i n-^tzi^; t-e f-a^it o ! 

n^'.JT i^io^c^ - t^ "Or '( ^ ;^;Cj"^:i if t _ "I* 

w\ 2 t: ^ctor contains n tors^r 0*JA tlnst 
tt A. role-ul^ vial cncDJ-^3 f " 5^quen"*e 5 fe 1 ^ I ~* 
o^-at.val/ linked n^cl^ot ^a-ovcn^t: •"'g^iafc 1^3 

conditions - ^u.ta^iQ for atpraiss oZ 1 s protein 
cot^-r icons'* ^ * t v at 01 it tSK^ ijfiCi^w \ v 

\ F^fK, r ^ t"C ^ -"-r-tnj"j ^ST^V.O-J 
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^ cobac^ri^ tabar missus or ^o^ctsrj^S - 

t-CIwi-g stsps, A*> inoculum th*t consists 
^.^ti^ily a* th<? ouri.Mei CTO x54-l pr^en or a a 

S iirasnoV-jiaally active potior, -hftresf c:*3s3 for ?y 
the D«A D^u^ce is* Fi^e? 1 Is aaral-ilst-Jisl 
-t.ade^aUy to an a.sssy*'t maTufis; ifi" \ost. TfcA* 
? :owm is dissolved or iisp*rse-3 ir« a 
r^siolc^isaliv tolerable iilusnt ir.i i* peasant in 

10 naar. -m^t in as anounfc «5£sc=lv« to inluce 
~ryth^s snd induration i" a smaliir host 
previously ionize; with M. t^gr c^ssls 
M > lEUli* kintal ne^ for * pSTio>2 

o£ about T? tc asoct ^2 h"»irs ( and fchercaftss is 

IS asssyai for ^ pr^«s oi eryth^3 an-J ; -^ratlin 
at the si-e of the in traders I asnirjUtrstior at xVs 
end that ti~e patio-i. Ir> on* asr-sci: this . 
i*2t^ si* pur i fie-* prot*;- is rained fcssis a 

rcycrob^tsrUn such 3-3 Voh >::c jl^is . -n ^othsr 

20 aspe^* chls petrol, ~h>* pu.if^n orocelri is a 
-jtosRM^ar^ piitsm, ^ a :9CwM^nt fc = \:>n 

prstvsin frat esn*^i^$ a p-^tion ou & 
riOts-^i^e^osi ^so rrolacuie pepti 0.O".5e 1 t;- 
a»ir&c-t*rsr.inus ~~ the S5£t> protsin, or to the 

25 *-nino- terminus of an iraur.olog i sally a-tive potior, 
hereof. This *yp« of assay :s ususlly refarr-sl to 
ft s a fut^naous hyp'srs-ia Itiv: ty jn?*tj assay. 

Ftill sn^ther a$tp*-t OS f>e nvsn:ion 
C^tssnpls^s an m&^Lua sfcai consists eta^tially -»f 

antiasn or a fusion protain that ;s ior ?y -.ho 

sequence ^ rigurs — * f ?"=tetn s-ti'jsn is 

dissolved or <U?p,rs«3 irs a pv/sistoq ically tol<?:aMa 
■*il!j«-.t. aft-3 is peasant m t*-& lihsft! an aao«nt 
35 fvat is efr^-t:vs i^3u^ srythens and ini^rsriOft 
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&~ Cj :>£ - ^ „, c r v « ft-' 

S t "- J ._i ~ - ( i„7 N ' t" 2 i^?nt 

-^M^io thai ccj'St? ^s^nt I ^ a " ^^i- 

~£qjL^i?e wttttf" frcTi lott ziq^t in tba direction 
1* EriJC stt^ek -tatnin is t-> cra^bov-tssTTi using sin^ls 
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Further cent«mpl&fc«*i in a ss&the>a for 
ascertaining the presage* o£ !ryoobacterialIv'-ax?os«d 
or ^ycobacisrially-irinmrie, i*e», previously 
ia3Biin3lo3iC3lty sxpos«3, TonoiMtrlear calls suars as T 

S cells- in a bo-3;- sarp^g. I^rs, is^nr-rrj clear c<?ll;? from 
a isafiisna I i an host to be ssssyec af<* admixsd and 
c^nt:a"te-3 in an sv-nieous! cell cultu? f 5 m^^ia^ with a 
stimulating srount of both antigsn presenting cells 
an<3 a p;sf erred pspride antigen t& ^acra a stirmlatory 

10 cell culture, ^hat stimulatory c-sll oritur* is 

raamtainsd foe a tiae period aufficisnt *os IswRurje 
iRononat:iii*r cells present to fca *t imulite-3 and to 
evidence thair grjisglafcion , ?he presence of 
iRononatTifsa.* cell stiaial atior* is fchstaafter 

IS determined, assay con !c»* carried out ui vivo as 

a DCS assay whare the antigen presenting sells ar« 
enacKjenosis cells s*jch as jaasrophagss asi the; aqueous 
raa-iiua is supplied by the blood mi ly»?h. The assay 
car* also be carri^ oat in vitro. A polyjwar having 

2Q aft above peptide as repeating units caa also *>e used 

An assay <tli containing a p«e£erre4 peptide 
in a container sn anount sufficient to carry oat 
st least one assay as d$*s:;s*bsd ir^e-l iafc-sly' above i.~ 

25 also coa template. 

The invention still further sontssKplat^s a 
vasciae against; asycobactsria such as M. 
tuberculosis . The? v&ceins conpris^s a 
physiologically colorable dil^eit containing as 

30 inusanogsa ati issraanizl^ effective amount of a 
peptide antigen cor, tailing * to sbout 40 r-ssi-i-Jes, 
anrt »ot« preferably shout 10 to about 20 rssid-sss, 
whose asiao ae;d rssicStse sequence corresponds 
substantially to .3 sequence of a mycobacterial 6SK0 

3 s ; protein and that is capable of stimulating 



""LO"^ti ^^y-.-T. e -ells >v i cs £h mtyE* s 
-«:^tt* fcor t*c cu^jr col ot.n~ "3" 

or f *> ~ ^v. 1 :"-*' "-jvi^q * is 

_ — >i^s. » tr _ 'icr ji> its. " ** tFv. r*T b3*~j;i.i is '* 

^ ^ ^^tiiis ,5 "stc t^o" vte'M a I t^^cios t> ^ or* 

Lis >, aortic Ji-e^t-**. 

Y-t a^atier a^r 14 '*- j- t s t>r^s n- ^n^nt * - * 

^t^t^rf 1 *' a ^lt ^3 .01 ~" \-"^ri5s~~"^ (r'a-C it- 11' 

IS 

*J ;'3 XI j ; as: 

v^hscsin X is an a^in© residus selected 

23 r>^ the grrvp con«i.stl^<j of 3?, .* , r r L, =r1 
sn^ ^ is an ^isi^e- aei^ rosldus ssl^c^ft £r~- 
3z~\zp consisting T, % Tt f ? a Eii V, In a farther 
aspect of this inv^fclor, th-t p^fit^eptid® .f^p^ti -\s 
units ar^ borsde f t t: Og e t h t W p v i i X h ors :i s, w V* e * s 
IS irt y$t anotnsr &spsct r the percapeptias £Sp*atl:*g 
units are borsSe^i tsoeth^r by oxidissd cys Veins' 
r^sirlues at the tseadnii o£ fchos* ^spsat;sv] units. 

In ths i things £ornti™i<i a paction tff tais 

antigen, T&c portion of t^e genajt-s es* taking the 
$^K.D pratsin is shown ss ths h^avy line at tha top of 
3' the figure along wi*ih the relative positions (short 
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abutting the hsaw lis®} of 
clsase clsavage sites, ttat sisfla 
* short ltn%% ars l^aicia of thm 
a^donffleaa* that els^^s ih* genona at tbe tn-atcafsa 
5 sites, at*: A * 9«c£ # f* » B9I IT r K - Kpnl, « - 

BaxaHT, P - P*«, * - SeoRI, * - Sal V * PvuII , and 
3? ss. xhol. 

?wef5t y 0 f «§c:oiabiy*ant3 dis-asse-i herein, 

ar* e^a^:«^ a-ong the eight-hart* ssargin of the 
Fi<j-jr# opposite the schematic: lsns representations at 
th-s t*ss«ctS*e poetics co-taise* by sacb 

-e-soi^-inar.fc. The lengths and poslti^s of those 
sienottic portions r«ilstiv* to th* g*rwR!e the 
protsin as:* shows by ths sslative lengths ana 

1% positions of the Urns, rushes at th* taswini o£ t^e 
f^st s^x shcrtsr lir.es inrficata that thoss 
recombinant* contained additional bass pairs, bdt the 
sduecs? sn-J! seq^nces a£ those addition I base pair? 
is presently uncertain. 

20 DMA isolated from pftjaa stocks of the 

rt>coTRbltsatits expressing the sntigan as .ies^ribad 

by HelHiS et aL. U<*8M DHA 4 i 3 9-4$ , ar.d s r*&tricti~n 
ensvTS? cleavage site map was sonstr uetsd . 

Figure 2 shows che nucleotide sequence* of 

25 the re* Ion contaiftla* ^* £*• tuberculosis «K0 

antigen a^d SI*? pr^fcai* g*n®s, artd is provided as 
four sheets labeled 2k, 2U< 3C arid 10. Th* <3ed«csd 
amino jesidu* s^rices of: ths two Ian? opssn 

raa^ing fraaea {OR?sl capable os covins lot protein* 

3d containing =540 and 51** aww acid tesiluts, 

respectively, are shown using the or? ist«:er code 
ov*r f*4^ or und^j rsl?) the appropriate triplets. 
Asterisks ahov« Of oslcw ths respective sequences 
indicate the positions of stop radons fTGA f TR<3 or 
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k €1 n~ with th* f irci "i»t ic- ^ z-S ^ ^ 

r»«- ^airt***^ s^q^^cj t-^- 4 - O-tS tl **vi 

^„ „ „ ^« > i ne *b>a -or -I * ~ ~ i 

pit»^.: ^ port n t~e ^-o-* f t .^cl^i- e 
E " t ot-i"-. ^>r v -t ^ c<* 

pjt-^x*^ f^-i**-*. t""^ <<-t*-< *~*">- o 

ft,ff * Jt,-^ et *- a nr o s si* ~ >. iu:* 1 - 

"i^-ll., * ^ tshoi'-^"i^ v ^1 ^ 1 lit 

^r w „ e <5tc *-r- t;§o _<u 

♦ >,.?£._ ^e 5 r tie v a„ " -sri * -J " " h 

2S airs s «• ^1 ^-^r- ^ ^s^l on ^ 

, aj r «ct a 1 «t t e 

33 ~3. * t t^^ tJ-oti. i** t. "* lait. 

3S 
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"i f V 1 *» *~*U ^ " w v. 1 

X> ^ p 1 ^"^"II ^ ^ I* - 2 - *■ j. " -v 

mru-'j'' n. ^ l t 2 <■ *■ - , *H * *■ 

^r^-^-. i ip A » - -* e 1 <"" " 1 

J ^ w ™ ■% - t J i 1 a ^ 1 ^ 1 s. ^ 

an q--, * ^ - ^ €*tt* 

I- ^ ' 2 c: i £ ra 

t-o« ~t **V n-*. « - ^ ^ t * i - ^ , il j- ^ 

-<\ ^"O^ a - re ^J, ^ -it ^ -cit " A ct> 

% . ^ n " w - ^ A lii'-" 1 ■v." 

^ _v T .s- s^t^ 1 " r ^ 1 ^ " ^^-^ i ^ r 
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several taiide^Iy atr.snge<3, perfect and U S er£«c:t 
rswts of a !i« a*iso rss.d^ sequence. This 

f*ltiiw is reainisoi^t of the features of the 
stance o* tb® wjor T-c.il antigen of the 
srorotoltc stage of th* hu«n iuL»riil oaraUte 

A. isolation and Anaivsls of Sacosbirtaats 
^xgca5sln,g,,^^,I^^B^l£^ — 

To isolate the gene that encodes ths «3«t3 
antiqen, monoclonal hybrids antibodies Erected 
gainst this afttigen were use 3 to sctee* a p^tei* 
egression library constructed with aycobastsrial 
rct\ t \n «xpr«saion library «s chosen sine- it was 
t.ot known a'eri&rl " th * ^ *3fe££Sii2»i£ 9*«« ** u - d 
be in salt. Such t recombinant 

library has bean constructed by Tfoung et ai,, l-W, ' 
££^^Ji^Lu^^i^lL_i^' 31*2583-3537 r and 
contains genomic DBA rragaants or tube rculos is 
i-,*— d ^to the exor«3Sion sits of the Xasabaa-gtll 

sequences - a ejcpress$.r. as & ru*ion F^t^- 

beta-qaUctostdase. The $5K3 &s£ tg^-specif ic 
wnoclDMl hybrido«a antibodies «&e<3 in fcJ»«ae studies 
v«t« ger^rataa in the laboratories of Dt. ^ 
Bucbanon (Pacific fcedieal Center , cniwaity o€ 
Washintorw Seattle WAJ ana Dr. J. Ivanyi (MTC 
Tubersalosis Qnit, Bs«r smith Hospital, tondon} ana 
wsi:« obtained £ra th* Stearins CotiUsLtte* on the 
Mimoiogy of Tuberculosia of the world Health 

Organisation* 

As tbs initial antxbo3y prs&S. a pool 
containing three asonoeional antibO'Jiss airestea 
against the 65K3 antigen was use* U2-13, ST-31, and 
IT-33* . Thirty-eight positive signals ware 3et®cte-^ 
m 3 3Cres:i ot about SxlfcS recombinant nhage. 
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Ths pn&g** corrsspowSin-s to tns positive 
*i$«als vrers twice plaqu« parifi<a<3 sr»3 t~*r- assayed 
toz s-^sirtivitv with ".hft inrHvldyiS- snsie^di^S, Th^ 
rsauUs of. that purl bastion arsO *nsay ars sho^n in 
S Tab I* I, below* 

TABLE 1 



as 

3 

15 3 
2 
2 

1 Re cOffib 1 c Ion s » ■* ?pr a s s i ng a n i i 3 e r* s 

3D ;t*&ctiv<s wish "h* -5$D antigen spsolfic Biaacsclonal 
sntibs-Siss IT-13, IT- 3-1, arsd IT-33 --f^"® isolated as 
described in ths text. Foe tn& indsial sctesri, a 
pool of the three antiSo'SXes ths*: contained -3 IsIOSQ 
dilution of each antibody was used to screen & tatal 

2 5 of about 3x.l0 5 recostsbinaat ohags fro» tfc* laaibd* 
ctll-M^ sub gr pulos Is library. To 3 5? fe*; trails ^hieh 
Mfioclonal antibody rsactsd with vblcb &£ 38 
plagus-ps-if isd racssnbinants, about 130 
plaqua«£orni£io units fp£tf> of aach r « sews in art t ^age 

30 inoculated Ln small spots on a lawn of |, coll 

71338, Tbs phsge vsre allowed to gtow, and wars 
Lrsduc^d to syathesiz* tbs foreign proteins as 
■ass~ribsa h«r&£ri. ?hs- filters wsss then fssctfc^ vit?> 
■a 1:1000 gllotlon eff siss q£ the sonoolftfis! hyhri^o^a 

35 antS^o-dles as -dssoriftsd in Kats^Ials a?xl Methods. 
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ina't pro* io*- i -< ■< ti&t 
a it^ vl.^i: r^c-o-sic? t&~ i ~ * 

* 3.3- t<- * 3t':i~*. tu b, c r_ ... 

-^vie. c-I^sT.g^ jits- ^as " s3 t-l~ 

"i""*- , < ~ ■& - the 12^"^ ^" 
.rtji-fe* 3Ti« ^ site* 



WO 8S ? 1M59t 



-is* 

actional tVAl sites in the I^£EEl2lil 
Tfts asap -Soes not niatch wall with t^at the 
le pras 6 anti<3^n ^sn? [xoan^ st 31* , tl'^85^ 
fjsnti, 450- 4=5S ; » T his is not unsxpscte-i giv&rs 

5 that basse* on USA horca-ngy stu5l*S, S. gu bgrcu lost s 
is at \^ast ^O 1 * bosTiOloqous «ith bcvrls ar:d only 
a^-out If?* bomal^ous «lt.h I-sgrgq , Ashway et al. , 
f ^ 9 4 > » I^t . .l t _ ;?vat . Barter icsl.,. , 2i ; ^ 7 i~373 ? Tss-sda, 
fi?S5) I nr. .t. ?vst. Baabarlol,, 32*147-150. 

*o -3 e Sustains te<s riU-Leotiifc saqusnca of this 
region « the mycobacterial 9«™. several tragtss-nts 
fro*ft the Agtll cscoasbinarits wers svstesianaA into tn« 
rO.s5.Sili? vector ftlTCI^, Th« rasjor^y K,h& ssquftrtcs 
ct thts rssicn rjaj>n&3 fee ft. a tuo.oelon<s (pTST:- 

15 of the 1.4 kilobass oair {kbpi ^s^I tragrasnt 

A^K? and a subclone f^B"^ fchfc S fc>p Stsfci 
ftagmeat o£ -hs ssq\*$nes across th* 

Sits at she jaactior* of thess two tragasanss 
1eterair.*3 Sron a fragment isolated €r»» a subclor^ 
HO tpT^lI) or t^ 2.5 5sbt> Kf^T fragrant of A ^119. The 
^qa^c^s at ths rs^son ? 1 to th-e 2,* kbp tcoRI 
fcaqs&rtit w^s d-?t^ir^irs®2 fro^ ft subclone <p73i:^ 3 s 
tb-s 2,4 Hbp Vp^I £t agister t 3f ^ ^IIS! . 

In all, ths nuol^^ti^s ssqu^-^csj o£ 5>a™£ 
pairs o£ the ^censisiscial ona was 3i terrain* a by a 
coottination of rhe ?sngec SSdeoxy ^bain strains* ion 
(Sanger «t al . , { ~ ^35 1 F J . • xol. , 14 3: 16 1-173 * 

afn MaKa^-^il^ert she*«is.T.l osgirad&ti sr; [Ms?cans <3t al w 
'- Q T f > ' Tl?.?.*. ^"X - ^^^^A....g ..^.l.f_J^A t 2i? 5 ^ 0 * 5 ^ 4 1 

V J§ «Sp stated 6c r ^ t ob^r~L3lriai.i g^n^;Kic D^A 
r^&vn* *t al- f (l-J^S^, ^. BJ~tor:iai. 96 : 1?l6-X^l^ 1, 
the base composition of frsg^sr," was about 

3 5 -t^-C , Th<s high xa+C coat'iit iacresssd the cha^css of 
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^-."3 3c;*Js arc 1 t!:- >t^r sntiu 

*-*r« 3- laC-l^O a*"^ ^I 3 ^-S lues ii 's^V t l *t 
1, ^-!t cittv'i 3" i-itii*' "*>"' triplet 

^^wrces a-.' o — e op- r-sa^.n f 'J 

<ssei te;i i-i ^ "t 4 ^t—.A, 4>i*s ?>v 

s^^vj^ ^>- ( ar, ' ^ >^<l;^ tr,iT>> "£ i~ f ! ' - r 
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£"*cc<£ retains it ^--.1 Ml srlno ? r^u^fi.^ 

~ 2 sins?* ;:<--= Oi.r 3 et^-ds } "ris^r - i^^t 1 ^^ 

2^^.i^"'4, T^iS enc^ 1*$ M I am^ i"t3s, 

t u « m >-s fc^ sr.t'i'S" 1 ,, *5'1 rp ^Vl-AjV 

Ti]"- 1 ^ - is o^" It.^e, -s~-.~«l~ 

v-v."t^^ aij --"s^ 1 -" t*°s oj-t <u"t f ^- **• 
20 ^ t-." c^i; r„~s ,S 3 W ^ s:^ *-r t<*t 

-s~~ ?f*i*s *5t t"* t^j. - i -t^_ _sl o?<-n 

gasd in«r f r aw . 

re^ctl^it'f wits fSKD a«tig*m-sp*;n*%e antibodies rn 
Western hlox analyses* reactivity with 

saonoclsnsl sntihs^y is shown in psnel A of 

Uigurs 4, In all , diff^rsnt Tnonoc^o^a l 

3S antibo-Sias specific Ss>r * SKB asti^^r. re^ct^d wit^ 

i scjecies in C' T f* ■ i'^k- that ni^ratei! with 3"" 

SS,^0 0 da I tors Unne 3^ 

tio r^^etivit:-/ v^s s-s-sn. iri axsracts of 
c^li lacking the t;lasmi3 'lane 1J. furthermore, 
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the sapiass^m a* t. is fusion pterin is inSucibl^ 

: soaps ^ lanes 2 and ? ' , Thessfors, it is concluded 
thst "-hi<s tones open casing fra^s snccRpassing 
ssslduss J^-lS", sr^o^s th<? ta^^^jjlo^il 
snfcig«n. Ths phraser "5-10 sramo aci3 rssHu* 

"310 protein" , protein'' $?t3 "<S5K~ 

p?pt<alr. a-r^e-" art us ad intsrabsng^oibX;; S-s:e;i for 

1-5 aa-^itisn, t*ta pyiriftec" £<2CQ7sMr<sr^ -3;^ 
protein was used in N T setstn blot analyses usi^g ssrur, 
fr^T bu-iar patients knowr. to h*s infected *r.tb 

frc-sr, tho^a patents -tei vfith the o-otifisd 

r econ \? i y$ & t P r -< fee I a „ 

"^r^o svadHa iilus-.r^ts tn* use of shat 
natucsl or rsc3^i>ar^ protein an antigsn in « 
diagnostic assay :iwtho4 foe t^.e pres-anc* o£ naturally 
c^rr'nrj arctihoaias t*.e protein in fhts 

irfscta^ parents t^*s* f^c th«a --^tsetion oi" a 

*il!££lLi£lf ? liHl tu be r-^.?,^ is infection i*v those 
patl&ftts, similar remits ar^ obtains* in a iaors 
-soil sol; 3 phase 33£*y suo> a* &e* c*rti«sa out H a 
sicit-tit«r pias* whara tfc* recombinant protsin 
is af*^.x«2 to a solid phase xatris to form a solid 
phase ssppars 3na patiMfc serin Is the ssurcs of 
&r*tiix>1Us to ^e assayed, 

Solii p^aa« assays wVoth&ir carried oat in, ,3 
tiii** .it iter 'd'ite, a Sips^ick or as 5 «v^st§JT« blot al- 
require ths? similes: stsps anc cons tit '.its variants 
^a-'j -th'-'i', ^s^ti his s 3 sails pftasa na*;rlx {^-i ; t*i r 
plats wall, stic* surtax or -^trocallulssfc? t-,< which 
the r.jrif-s2 r.atvirjil or a ;<3^^n^irjan- 540 a>!^"o so 
^rotsin codes fps by ge^csr® of M * tu bsepulo^i s as 
an-iqen sffixad. usual U* ~/ sdsosption, ta forrrt 
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the solid phases suppsefc. Tha sss&ysd saople eacli as 
patient ssruis or cerebrospinal Mlaid {vhere svid&nce 
, of tabucuiar aeaingitis Is sought t» be assayed) Irs 
n-r.si.3 forrti is -^-sixed vitb. solid phase support 

5 to r-currs i soli a™ liquid phase? *,d:r,i*ture. That 

adraiKtar-B is Tiainifcined un-3cr uiiuaX ^ioIo3icaI assay 
conditions {e.g. s;aro d<sgr.3<ss G to ab r jut 40 decrees 
C) Joe a tisie p<arioo suffi^iarit tor any antibodiss 
pre? sent in the assayed sa^pU to lira an o reset with ana 

10 bin-* to the ■antigen of th© solid pbas-a support. the 
solid a?sd liquM pftsisss srs s»par4t«;! as by r i as i n-s , 
Tbs sres^nce of antibodies hound to tho soli 3 suppose 
is fchessaftst: detsrninsd vitfc a los-iel^ rssgant 
that reacts- with i:h<s bo-Jtf-: Nnart an: ihodi-s-s. 

15 a l*b*l«d caa^aat th*t reacts with ocjanS 

hunaa antibodies present is advised uitb the solid 
rsb-ase to for J8 a second solid-liquid phass ac^ixvore, 
That second rol I d-l iqui * phase admixture is 
ttairttaineS for a ttaw period safeiciant tor the 

20 Xso^lad r«a™<snfc to r&is* with bo i -irs>3 V*jta<an 

sntibodi&s. Th« second sol id- 1 tqisia ohas*; a-3--u sturss 
is ssparatsd as by rinsing, and th* aiaounr o* Isbsl 
present is dsfc&ctfeinsd. «n asiounb of label prsssnt 
aoo^s a background, control value In^icatss ths 

2S presence of ant 1-65*0 protain antihodUs and thus an 
infection by M, t^b erculos Is . 

The lsb<sls3 rea^&nt that reacts with trse 
bound q\sr;i>a;i aiiilbod'i&s is pr^f srably 3 l^b&lsd 
preparation of x^Aossnic a^tl-bu^an antibodiaB sach 

3§ as r^-hoo pnafis ^c?i\ ^ ^ r' iiUi-^u-ai 1<] 

^ . ""'■c *~t o^n-e k~ t v _ s ^ic* \3li-^ c^ ^tas^ 
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s-nitssphsnol. Other snzy^ss s^ch as hors^x^-iish 
peroxidase and sther Ubel types such as radioactive 
■sleraents like io3in* 125 ars also useful. S. agr ees 
v rot a irs A linker to a 3 aire! sach -as i ~ S I car, si so 
tsac'i with the b-G^nd hjrasn anr'itfO-ii es t.*s 
seoacate'S $=31 id phases to <3atect their nr^nce. 

m n* above diagnostic: sassy sash hod iss 
typically carried out in a clinical s«ttin 9 ^sing a 
wit* The kit so prises at least one package that 
certains a noil--* phase support havisg a purlfieo 54 0 
protein enoodsa by the M. tuberculosis genosna that U 
fc*5K the ayeobactef or is 3 recombinant protein d3 
5iscuS3«-3 herein aefijsaa a* &a antigen to a saU3 
matrix such as a pl&stle aticrot i t«r plats ot: 
^iostick, One or iso-s additions! rsagents su^h =33 
the isbel-stl reagent that reacts w^tb solH 
phase-boa^d human antibodies, a substrate for the 
laosleS rsa^st (wh^re needed for the labels, buffer 
salts in solution 0£ dry fssra, and the lifce cart also 
b* ^ressnt -n separate peckaass in the kit, 

D, the «j 5 S D »&nt i<3&^ C-en^:s is 
gxygesgaq" in ,g»__coli 

Because previous studies hsS showa that 
mycotic t» rial gsnss »«• not eyprsss^d m S. coU 
uoinc. the mycobsater ial transcription and translation 
signal sequences [Clack-Curtis St a!, ( [19855 , ^ 
15a ~tef iol, , 16lilO<»3-U02» aa<3 Thole at al., U Q B53 , 
In* got. taraun. , 50: HO -3- 80?] a protein expression 
library was use:?, m th« ciaftin? «ti»3i«s. In ths 
A gtil-K. tefcacculosi* llhrary, ths i^.serteO 
mycobacterial coding 9«qu«ae«s should ba «xpc»w* 
fcslOA prate ins with h«ta-gaiactos-.dasa [Young et 
a L . , f 1 9 8 3 ) * 
EH : t:^S 5 ?7 " , It v><as so^what surprising to find 
that t^-e opsti tsa^irvs frares encoding ant$ge~ 
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did not ext*«a to the 5 T ~en<3 of the mycobacterial D?9& 
inseft in P»SK119, This suggested that the 
sniigen «=^3 baing expcrssssd using the mycobacterial 
"ranges lafciar! s"d translation signal sequences. 

5 v? 1th res pee t to t h ® p r * v I ausly d e s ^ ^ I be 3 

B, call consensus signal seoasrscss f the myeoba-tsri^I 
sequences bass pates upstrsai?. of ths presumed 

initiator £,T<3 cocon do display reasonable matches 
with the consensus ssqusficss for the -3" f 3 ,-" 3 asatcb 

10 with the highly carisssvsd TV€) ar-A -10 {4/6 satch 

vfith T:^?AAT) esq ions of o^li promoters triasssnbsr^ 
at Si., tW*W R^y, Gsns;. , .13s 31*— 3531 . Thee a 

is also a %/5 mat oh with tba Sh i^e-D&lgar no ssq^e^os 
[Shins et *!., (1974), Proc. ..ffatl . A,c*3 . Sci « USA , 

15 71; 1V*2-1346: Eor a prokaryotic r ioososs<a binding sit*? 
(SGMsG) 11 tosss pairs upstream ot the prestnssd 
initiates triplet for the SS'RB antigao opsrs reading 
fra^s, fclthoa^h tha precis* locations of the 
j&veoh^ctar ial re'S-ilstory iS'joeW'Ss have not b^ars 

20 i^tsrciinoo" e^p^sr isi&ri tally , the r^sult:^ of the t^o 
Studies described be-low suggest that the 
atycebactarisl saquances ara tno'S&d functional in 

K t Coll , 

The size of the anti—SSKD reactive rsiasscial 
25 prorr.uo^d by she recombinants was ^etessn n^d in a 
T^stsrrs blot assay. to f 5o this, -orud£ Ivsat^s of 
0 : slls? expressing recombinant pias^ld - ? or phacja chat 
hi;.i bfi&n shown to fronts in Lh& entire antigen 

(^SKIlS, pT3X3) wsll as fchoe* that had baers 
30 shown to contain a iarcss portion or feha 35143 -antigen 
open s-aading f raise fuse-3 to S-galactosidsse 
*' A 3^3146; pTS2 2 that contains th® 543 protein 
fjeia position 435 through position 1945 of F^ure 2} 
wer^ pr^par^sd as des-sor ih-e^. in the Macsci3l$ and 
35 Methods paction . 
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Th« lysates w&t* <! lsc tr^ph.^ ssa-? on 10<* 
T„i^i»li SDS-polyscrYUaiHe a»ls, and separata^ 
proteins vtar* <?i~?ctr ^'^or^&icslly «sas£«::p* w> 
V.tr 1 1 a I ^ . s3S-3*na-:ttr«o , lasicbi 1 i ze* 

pr^trtr^D tr„sn v-t^-t^ *i.th T^vciOfial s-.ti^oii*; 

sp-v^i'J.? for ths l '5KT« antic^n. 

The results using sntisoiy Tr-Il show 
in rigur* 4, Tn calls exprsajirsg t*o^in<snt3 
-arr^ng tha fv5-~.ec open tea3tni irasie, n^noclor^l 
anti-^Us ^isb«ct«3 a 3ir,gl^ stro-.^Xy reactive 
3p*?cl*S -ftisrat',^ vith M f of aicufc :«f,00S 
nitons si veil cncaslonsU:' ^t&cti ns srcansr 
ap^isj r^ace 4, ^anel ?■ , la^ ♦ Tr a-ntiv.r 
Eased ct^n rsJ^in-g £riffe rec^'^Mnt, tfta 
ati^ibsdiea 3st«ct«-1 * osin^li reactive species 
sisratinc; witi- an M r o>iI abcjt 5",0?: Saltans 
P^urs 4, ?3r-zl A, ~sne _n tn* extracts .oi fen? 

=eUs <!<prft$si-*~ r^corc-iria^s tha* ;v>rttiine«i t^e 
*t\=ir© s^Kt g?n^ f tbs to^olmal a n * ^ fc<t-a i a s .1&t«c-e^ 
* .m^:* ^t"?rq,H* r^icnvo sr-eii^s t-^t Tii^ratsl w\th 
3- M,. of in^ut ^4^300 JaltOnS ^"3<J£>> 4, ^Sin^l B f 
la»&& 1 -and 3 ) » 

"t^csllsi: reacting spe-ri^s (jVj^i- 
4*t,000-5S,ftOC 3altons x wssa observed w^sn l^rgs 
^.r.anfcs the extract* *v»ra 1 cadet! (U« c ; oi wtvsn 
ifi* pr^eas« inhiM^r *as o^itto^ fcra tire lysis 
^ff»r. C»ecji?l»nalLv, a rrsinor reacting sr^cl-S was 
si so o^seirvsc ratgi^" in-; -^i~h an o£ a?os;t ,00^1 

■Siver the ai2*s o! the anfci-SSKD-rsacsU-e 

raster ials * tnasc 3at3 in Heats that t;;<s 3~tig«--s 
csn t>« sktjcsss®'?. using t^s jtr.-cohact^r ial translation 
inJti-atton signals present; In tne gens, VI so 

sine* th<= vscto: con cr iHo t ioa to the toco^binsnt 
V^s^i^s 1n=?s not cental s^v fcnowri sequences that 



ars prop^ly locste^ and to pro^ots ths 

transcription of the inserted DNA» tbess data ss^gsst 
that tSi^ uiy cob acts rial transcription initiation 
signals friction in col i to allow the expression 
S of th« €^tO antigen, 

Jti srdsr to obtain an approsiTaa^ ^s^ure cf 
the sufficiency of utilisation of the ^yccbaoto, i&l 
transcription and translation initiation signals in 
£ coll , two pls^ids were oonstrucfcsd that plas&3 
1$ th® fsspres-sion of entysiatically active 

ssta-galaetosldase unisr tfc<s control of sithe-r tha 
mycobacterial signal sachem: as os: ths lac asns signal 
sp queues a preset m cEie p^ssiaU otICI9. 

First, the 3030 r--p *3at&RX £ra"gn®nt frora 
IS s^ClVl that oonn^ins ti-e coding sMjenCrs for aiRiric 
aci3 residues ^-1021 o£ ^sta-gal&ctosi iase f^^apir^ 
at si,, tl<*B3), Gang , 25* ''l- 621 was inserte-3 into th* 
3am3I site o£ 0*5212 fresiluss 437-44 T- of the sequence 
presented in T^urs 2U "?hs resulting 8,1 *bp 
2 ft plsistBid ?pTB^7) ^ontai^s. sn open reading J rafts that 
en^o^ss a fusion protein with 6j amino aci-; rssi-uas 
dsrivsd fsora the (5 5K3 antigen gene Col lowed by 1314 
^ino ac?ds of bsta-^alactasiiass , an 3 w>iqss 
^xptssston is an;kr the control of the tsr&nssr ipfc ifcn 
25 and translation signal ssqganc&s present in th<a 
myeosacterial DttA. &s expectsd, this construct 
expresses a protein of about 120,000 da I tons that 
reacted" with anti-bsta-galactos-dass antibodies in a 
isstsrn blot assay* 
3.0 second r the 3S0Q hp ^a&lll frsgjssnt frotn 

pMCl8"l wig inssrtsd into th^ Ba^HI site In th? 
poly linger of. tha- oontains & 2.i fcbp Staa-ssnt 

o? th<? GSKD arsti^&n gere inssrtsd in th.s 3"OPT si-** 
of t?UCl$„ Ths resulting S.l hbo plasssio fcT32S) 
35 contains an open reading frs^e that encodes a fusion 



WO 8$Q6593 



^-.^m .jith is a si no acid rashes derive fro* the 
oCCl^ la£2 gsne and polylinksc sequences £:>!lowe3 by 
tk* I3I4 amino acid sasiduss or heta-5aia--t3S tdssc 
and vSssa exp^ssio^ is under the control of lac 

5 qer*& signal se-rse^ces present in pl=Cl°. 

extracts of calls containing these 
piassUs wer* ssssvfid for beta-galactosidasa astivstv 
Is pievlou^ly Sascrtbsd. In cells contain^ p^2T, 
beta-galactssidas* activity [about 2800 

10 units 'Bicroqraa protsinj rfas absut oiw-Soucfch 

trsat t'U,0C3 anits/ug protein) four;^ in IPTS-lnducs^ 
^Ils containing pTS2S. Si*en t\s unknowns i^rfnt 
;n this stjdv (e.g., !:ne specific activities and 
r*Utiv<3 stabilities: of two fusion proteins^, one 

15 cannot raatis & piecisc quantitative ssat anient a^out 
the relative st£«ngfchs of the myco^acrer i a! signal 
ssaufin^es and the coll las. 9"?*« signal sequences 
bsse-i an t*<? rslasive a^zyatatic ACtivitT&s foirxl in 
the two -sell sxtrscts. However, the 3ata 3t> inaicats 

2® vh^t these *ycobacterUl transcription ana 

tresis*: ion signal sequence* ace efficiently 
rfsoogni 3^f3 in cgli - 

S. 5 5 ^■■■■. ^S^iiLE n , ..." 

<5sv;t^.I intersss ins Ssattftas of tV.s io^g 
25 open reading fsraae have be<s« rsvealeS by a 

coaisuter-aided analysis of the saquen.ce, Tbe overall 
has* composition of this open -oadin? ^a^ie u- 
G*C. «o«vb: ( the <3+C content vnrie* ^-13 ' J *""a*l" 
within the cc-ins s<scrj t^- the 3+"* C">-tent t>s 
30 b$sa3 occupying the t.tst two r^Hcas cf t^<* 

:s while it is ft*"* ^sc- f-i'in* i-i tl«* 

taitd rXi-Mtic-n ni tnc .»ail3n4i t^r^' ^c^j-ItJ i 

third position. 
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F3t ^XMiple , SO of the "1 leasing zo^snti 
iC?:*} nave a G ^ r C in the third position, 
Xntsrs-stiagly, the ssssntiallv ratv^Q^ Dccarsnce of 

o? Eo\3- Nsses in *he *irst f#o tjcai tions cf sa 

5 c-lnfi plus the ?E«f arenas so?: 5 or C in the thirl 
position of a -renrjn is 3 ns afcr^t^gv *:h5t allows an 
.V^&nisrc to bo^e a high G+C c-o.itar.t: tfithTat I;>lV'no. 
^ctc^ss is thM gj^itsc sci3s whose co-ioas coital" A or T 
rssidu^s i*s trss first two positions. 

10 Altnowjb the 6*>a^es'3 atsino aesd residua 

s«q*;f»Tjcs of th« €5K0 ar^lgen is particularly ri-h ir. 
alanine, glycine, leucine ♦ atH valine resides, the 
wtmsill a^-Inn residue composition contains ^2% 

XI c-3.Rput:e;-al.1a.'1 analysis of the alpha hm^l content 
Chc-J et ai*, (I^SJ , --nrvT,. , £?i45-148 

Ass : 1 . Scl . C5A f 2£:33^4-3S2S! of th<8 aminr ac!5 - 
rssM-s© sequence revealed rsus&srous rsgioas *hat could 
20 patticipsr^ if, &lpbs hslical sttacturss an~ no 

-sxtan^ r*?3>0*iS of '^wh hyarophebicitv, Thes«? dnta 
s^cisest that trs SSiO antigen is a " i^tagral 
:Mjr>:.3tie o;?te^ \nit rather its ^aq^rt^e rs-ssrsibles 
that of a solunls prstsin. 

As -3iscxiss<*'5 befocs, ths antssen 
appears be a -ma 'as T csll iranu^o^en and antigen m 
■man. It has *wsn suggested that i^unodo^inant T 

;pitop^s 3r° -sho.t str^tch^s of a^ino aci3s. .h^t 
fririn auphiphilic hslicss whsrc one sias of the 
30 halix is hydrophobic th$ c.t*°?z siis hy-tropr ille t 

within tt ■» sequence of fch& 6^?.G a^tiq^n have 
ia^ntifie^ that uora such ^pbipbllic hslie^s, 

3S ^ ll&t of thoss papttl^s is s^owti. In T^ble 2 t ^«Iov. 
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Fl ■- ► T^-"* IV iO, f 1-1.1 

^ <^~- c t ar~ nt tJi*z ~ I > o"" 

a™-TS'*> were ^4ll«-t7 - * -rf ^ ^ 

row a-*- ^ c *r -:c\ * ol , ^s3-_ 1 ,^~on 

It -r-»t- rt '-"«3i - f ^ i' ^ tfe - 3C t$3t 

-e- t3 r 1 *> -r s ~ all 

^ „ ^ -tro * ---- 

>i. - ks. TJj , o jt M. v.? 

"^Ss It-b- O V' 5* i^.* * >* Z iC 1 n 1 
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S pTBS2 was a -su<3e lysate prspsr&o: from 
3- coli containing pTS22 that exprasssd the 6SKB 
smtlgsn as s*= fusion prat® in that contained a portion 
o? the bsta-galastosi^ase raaleeale a«d abo^t the 
*$ cj^rbojty-t^r^inal vscc&nt of the protein, the 

cr<id« lysats was psrtl&lly purigi 5 ?^ by arraoni«& 
sulcata precipitation as Ascribes in ths MasasUls 
Methods ssstiors, 

10 was an extcact o£ M, tub^c^ulo sis 

srsssr^Tl as Ascribed in tb<2 ^atstlals and Methods 

~FPd was obtains tzoiz Ccmnasght: 
IS Labors t^riss, Lt3., Killo^dal*, Ontario,. San ad a. 

As can be ssss fcotn the above results f ths 
protsia co^s-a for by the s«qa«ncs of 

Fitfu™ - ^ utilize ir* BOH ss past of a issthod 

7.C> to .-Utsr^ine whether a raasEmati host aoch as §usn><sa 
xilq ha£ previous i^Fisjnola ics.1 exp^ssts zo 
il- tabes en Is sis sines t.h$ T Isucooytss of thft host 
arristsls prodisc^ etytheisa an a incus:? t ion &t t'ls sltss 
of administration in the animals previously l^uiiaissa 
with M, tuberculosis an.^ boyis r sn.d produced no 
cssctiona in th<s saline- l^wriissd animals. Those 
results also show that rseossbinsrit SS^B protein 
tqIsssIss &r© similarly use-Sol. E^oEnbinant fusion 
proteins that contain a portion ot sh>> 

30 ^eta-galsotosi^&S'Si rcalscals ^sptM^-bCfvSss^ to th£ 

amino- tsr^insis of tba ^5X3 protein aj? also ^s^fal , 
■ss are fusion protsins tbst contain a portion of the 
bsta-galactosi^ass raolscvsl^ sruS an ienmu^olo-g icsilv 
active portion , aoosott th* -arbosy- terminal 85^ of th« 

3^ psotsin, s t g ff tb^ prcfesirs rspressen' by pTSSS . 



Fjslon pro** ins that contain ons or. wrs psp 



s* ponces as 



*ssreins£tec a:a also js<sfvsl. w t « phraso "prsvioas 

i? as»i h*?ai:t to ^-sar that *:h* raaiaraallan ^s: ra-3 

iTuanftixsd or inr&ctsd by on>* the xysobacr-sria 
an ,3 th« host sisssnial counted ar. iiattuftv? response 
(»;lJiAfy reajjoftsfl* s«J the i^rio^ns nrovv^ by the 
jc-eobeset^ria, 3^ tha 4 : t v at - ^rsmtis reports® 3 
subsided, 

^ * The 1 Are ■ "iO A c 11 ^tP.M ig— 

A. sse^a lonq oo<?n rssdin? Esara* Mq\ns *Mth 
an ^ c*<*on <>t position* *<Ma-lM6 o£ ?in;jr* 2 ani 
^;.ten?3 to a T^A tr^p'ftt &i po>S I ii :<n;?. r^^?-?:^?? Oft 
th*s OhA at can*? co^ple^r.t^ry $t> *h« OMA stranc* 
^codlrts the 65KP sat^n, thereby ma < thsse Op an 
reading iranres adjacent in the s«rsora», "nis ->p«n 
racing fraraa can encode a proton that contains a 
5 s~ u ^~ 5 of amino &cii resid-oas, ana that ?rotsin 
f.S; ^f"?r-<H -o herein tha H 5!7 ^rainft selJ protein'* 
or *?v? "5^ potsiTs", *"h« 5i~ protein coding region 
ems <3*tan<3s ftOiRi position 134« through position rm$ 
of Uigurs 2. 

Given tnat th« two long open rsa-Sirvg frame; 
are Iscaten a-fjacsnfc an-2 dowristreas* from *ach otner 
on the coffiplsmsntary scras-as, one sight expect that 
th«3 t£ inscription of an<§ gsvfs might interfere with 
t**<* tcansniption of ths oln^ar unless there were 
transcription ruination signal within th<s 
itit-ttiSiftic ^gnn, Tn3&£^, thsr* srs -aov^al short 



2l6 ! Vj wlth.n tiie 520 t> v a:-0 pair 



interasnic region chat ha^s Seat-crsi? c^min Uci ant o* 
the transcription tsr-ainatian Clonals of 
qrajr-^s&tive bacteria [RtJsan^sr^ al, r U^^* 
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Rnn.., Genet. ♦ Ht ) . That is, rsgtona 

cofii§:nir,c short, 0*0 sic*:, invsrtea repeat® ^apsbls 
of f^r^irvs ste~n anl loop structor^s fnllows-2 by a 
stretch Of tMvs'S or ^Sr^ T r&si^.u^s ;v^Ut w bssss 

5 Ston the center 0? 'lyaS syT^Qtsy. chaps tHs;?^ 
irivsrtati isp^a-,.? au^ht rtsn.~t3.--n &s tr ^script i^-. 
fc*r~Unatiosi signals to SsIIo^ the In^&p-sn^sr.t 
express-son o- ssch or shese mycsbasteeisl tsass. 

^ •Ssierrnlr^ *,t ths $1" stu^o scia ^p»n 

10 r^a-^ir^ f rar« wsa s ^presssn ^nto protein Id eol i r 
extracts of «Us rcntaini-ig a p!.s~rud tpTBli) 
asiTyinq th* corapl^te opsn tea>3'*v~ frme wars prs^S 
»;tti * polyclonal T&c-'it: wtissrui «;ioi-tji i 
33niest3<3 ** struct of tqbf :tcyi lQsi s '-ac^^rii i-i 3 

IS ^sster^ hlot assay. 1^ thsss csco'sbi^nts, the 

putative pratain product tV2 517 smna aoil oghin 
-easing "traia** *k>u!3 have to axprsssai using th$ 
rryoob-artst isl ts^jlst^ty ■s.^qu^ncss, ^he rolyclasal 
s3-i£ - 3or-:ra 4«-^ct«^ Mrs than ID"' species in art 

30 s^r&ct or t^bgrsulss'.s ce^ls as veil zi tn* S~£D 

apsrepziato piastsM {prBl^' , irit -51 1 sot 1«sr^t ,tny 
novel psot&ins in «v;trs.cts coli calls 

contai'Mng alas^ids carryia-g fc^e 5"' sv.no acl* 
U5- -esir^a^ p-otein ^p^n rssiin^ fraras, ^nee, althsr 
tltt opsrt r&acir^ Trams is no* <3 .rpr e^s*?^ ir* ^ col i. 

■osc ti<;«Z. ^fttisersF u,-*H 'n t'o im^nobl^ts di~ not. 
-ontais a^ti^f^i^s cj.r*ct-^d asa.ast tMs protsin* 
10 ^ i? not surprising thai thU apsn tsMin^ 

frame is r.ot expr^ss-ad in ^ colt us I -13 tb<s 
bef :>rs~disc,3Scted rfsc^irsr.t since previous studies 
Sufis': tha" n??: rryd ^flcc* " i si ^■aaas nnt 



a- 1 - least p-*r-is: Ti.:^?f rf t v s^vsia 1 :e:P^;«s n 

5 >.>"t ^:<^r: to / - nl/'i^e - » ^21 - t - 

' "'^S 2lt v oj<-'- jar al>3<-> ^cL3ii:nc f .-j- 

tie s "^0 -3^1 ^ ."iir 5 !,. ^-t»al rrat^GC «\t^ 
13 r««i4u««l * 

^-"^«{2 .n,, p^rrs *-htt srs van^iG^.f t ttsr&_ 

" Ot fi T '3 '^.Sl^v™ £ suss ^ K - 

^ ~ -^e ^^-C2 -^Ij -.titrate s-^si^^ss 
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V^-ISB F " S G 5 G S I S I G N -? G. 

As «xp*<7*ea, since the aniHo act2 residue 
tfrp-sats of 5or.S?^3i)5 spqu^css Sts not the 

naal*ot;J* se apneas in this region are net * it act. 
rapsats, "his observation suggests that 
rscoabinattonal process saol". an ornaq^al erasing 
over si a? nst ?lay a rois in causing rzpiA 
evolutionary Ranges is this csgion as Is oftsn 
observe for hi^hlv ' rsp«at^ nucleotide ssqussess. 

Ths r?tR,3fnc3©r u>f this protein s>?quenie 
not -nsplay any »tbar particularly strllsin* faatjeos. 

^h$ highly repeti" s^ous nature of the t17 
rssidu* protein is sssinlsssat of the capaatad 
strjctuc-35 fours;? iri the n&^or ooss; proteins ol th* 
sjcir.-jzoite sta$<s of the malaria sacasits fsasa&naweig 
e» &l tl ilW] f CM, 42; 401-4331 . These 
eircirasporosolt^ or prsteirss are 40-50 protein* 
X:>cst<sH or* the n^fibrarv* of th<* inf set Lous spocosoite 

contain a r. trolly ira^vriVianiinsat so i taps that 
t*a=ts with ssost of the &:it;-Sporo30itfc 3^tibo<Uss 
SoorsJ in polyclonal aniiaara 33 *®U as all -3f th* 
monoclonal asti bodies raised against the sporo^its 
stage. central ragion of these prate las contains 

?0~4Q tsrvle^Iy arr^gssa repeats o£ a 11-12 arainc ashi 

2n Pi is^gjjjj^i f g. * " Srj&gura , the iniTJi^nO^OStsiriant 
epitope is contained within *hr*a c^ns*caiive reps at a 
of t*vt sequence aspsfsrjine-slaaine-a^p^raci^e™ 
orolin«! f^&N v P? whicn is c^peste^ ti^-= iri orse 
isolasei and antiso-;Ues dire^ta'd against this 
l;>-£-esl3u«* repeat cap provide immunologic prc^e-rfc^n 
rsgsinst insertion wUh th» nalaria parasite. The 
scenes of th- repeat 3iff«rs to the various sr,eoi»s 



of th*..s patnsite the nsmbsr of repeats can vary 

yitbin. t3if£«t«nt '^olstss of th"? srpaoies.. Th£ 

SiiHl&ritv °* t ^* 5 rOpOitef nature of ths protein 
ani that 3f tbs Si" 7 amino acl? r-soi^o? 
5 tins gliosis protein r«*U«s ths inta-ssting 

possibility that the repestsH seqjenc-ss in the 5.1? 
residue protein might play some role in ths isuntuns 
r^apons^ to fBycobaetec. i&, 

13 Although tha ^l" 5 pterin was not ^xpresseO 

'j-s. 1 ri^a th-s h-afore-cissst ibad rscorcbina-jst csrsstfifl t * 
th-xt ptotsin was sxpresssS in £, c oll asiTsg s 
resos^im^t sxpresait-n vactor designed sp&oi * i« -1^ 
for its «sptsssion. That recombinant expression 

15 vector w&s ^oast:uct<?a as gallows, using the bass 

pair n^bsr ing of Fi<gus:<3 2. It I?? to be -iridar v^.-^ 
that th& ^qu^noe of interest h*r« is that shovn 

in tno l0*?e? f»« two SNA ssq-^nC^S rM p i o t &-3 4 snd 
r.hab sequence, 1:? from right to I^Sfc anl in the 

20 direction frssc 5'-eii»3 to 3 '-sad, though ths 

sequence oosltion *sumbsrs airs ;^ed Ssojr l-s£t to rigb' 
and in the at ruction fsesn S 1 -enn" to 3 l -*«n<3 £:>r the 
upper sequence * 

*?h*s dooble stt&n^sd S^A s^qu-snc* of s\itvju-» " 

25 was olsavssd w;tb ^n^osvoolo^se Pv^TT to ptOV less S 

fragment that extends ZtOK position 3-$lI to position 
4219 {^D^bp>. Thst Sragtent was ligansd into the 
SraaT sits of to<a p'JCl!? vector to form irst&tnsdiats 
' . Two orientations were possible £0; legation o£ 

If 5 the SvuTS fragment in the vector, Proper orientation 
was determine?, by usual methods sue:?* as i.-so-Latio* 1 of 
s&V'sral inser t-conti? clones anc3 psspsration of 
gastric ticti naps o£ the D\ T k Srojn fhos* clones. Fof 
^xar^pl-s , 5s igll frog^^t f.rc^ a rlonft having; tbo 

3^ ?v&XT ^rs-g^sV: in ths* piopssr orientation contains. 
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_v^ T -'t' N >"■£ l^tet* 1 -^ ^t^ IT e *rtr „ e^r:?!:S'on 
5 th5t contain" t^c ^tu 1 ^I" 1 r»Men -3^1-. 

~t is natsd that t*?c o-i^nt^s o * < a rt 
poss-'i" ^ * i- 1 s t-o*- o? ^^"vl Irjs^-^- ^ t K - 

-f.jt! v- t\^^ 

1=. ;i> ^\ T & <r\sri 1" 1 ^ p-^Vt ot -o-.t" 35:1.0x1 

-» -k^stii. ~r - T "liu ""a" ^3 n i^r- jc;; lv o.^o tel. 

2* ^tc. t>t""IV3 1- i*-Ssc^L X T, * TT \ at % V12 

r." Is. Ta® "fl" prcstsin bsci an sppsrssr.!;. M f 

:>£ about S^j-OOO dslton^ In SDS-P&GS, as sxpsc&sd. 

wlleots'i parifi^d, as with an affinity column 

SrD"f ^prarosa fp^srmacis} to w^ich 
a^ti^o^ ies seised to ose or jrsore of the 51' 
pcr-t^i-T^lats;^ peptics are ba^ni vis tha? cyan^g^r. 
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prscipitation, followed by OS^-csislulosa 
<j h rosR&sog c £ph y „ 

The peasant; intfe-ticn thus Cfcfifc^nvplstes the 
p*iri£i-ed recombinant 54* profs-i.^ ar;^ SI? prot&in, ss 
well as £hos-3 recojabi^art fusion protsins th^t s^so 
include all or a portion of another noised!* s^ch 
b&ts-gaiactosMasa fused t:? the amina-tsriEinus of 
those urotains. S»ch o£ those recombinant profcains 
is useful for inducing the production of antibodies 
toot iiKavsnor-sact with tfcos* rsspscfclv* Hrclecales as 
obtain* 3 ftoia Vt„ tubftrc>jl.oj>lg it?'? , .f o- fro?? cells 
inLf . cted .^j, -hat. aycobactsri-arc. Methods 
pffepactnq such arstibod iss ar$ well ^r.avr. in th's art 
2nd ars similar to tha rcefchods utilised £or tne 
peptides of this invention as described haesii*aftsr . 

ths p^rif^'? c*cori'":nant ^40 ^rfcirso sci^ 
„jMje prsteiit Of its fttftia^ proteins when present 
i:v $n effestivs asnayrst in ar> inoculum ar« slso ussE-jX 

h DCS 5t$&** t as d^ser hefor-* 7hos£ proteins 

are also useful in diagnostic ^sthods sr<3 kits as**ol 
for ass-saving Sc: fch«? prsss>nos o£ infection by 
M , fcgbgt g ul OS i s . 

Nuc lectin sequences sre also contemplated, 
as ars nort-chroransoaial pUs^id vectors useful for 
sropagatlrsg thosa D?IA seca&aces an.3 asprsssifivs th«s 
protsin products acSfd £<*s those sec;u«!ftcas, 

A nucleotide: sequence OS this irxvsrstim 
consists essentially of ons o£ th* bafoff<s-a$3crIbQs3 
sac!uea«s. Thus, a nucleotide serenes of the 
invention axoludes additional nucleotides that aftect 
the basic a:v3 nova I characteristics of a nurleoti-3* 
S( , 3;; « r> « thst coo*s be the 540 protein or ins 5i^ 
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A nucleotide? sequence of the invention sars 
iricXu^e or rsore trans ..r;>ps isnsl promoter 

s^q^noss operxtior^lly Iir^*a to tfc* sequence 
c:3:3-snt - 1 & s'-snt* tbsrecr. t ra-.5l at l?r. 

S -hft DKA and peot^iti sxptessicjn ars the I^SS. 

als^ incl-jdes a translation ir, 5 . tilting c-don 
and a translation terainatin; codcn ?TAA ct Ta« or 
TCA), each operafcio ally lira's 3 a5 j&cai t to tn« 
"5*-« n n ana ^ ' -ssiS , respectively, 3r* ths saqusnc* > 
10 with the traaslsticn i^ltiati-.g co^cn bair.g lorar^d 
rofcuesft tb® proreot-t? se-r'j.onc<* and the P'-e-s^. 

? EMA seqi^nse that. Eoc ill or 5 

poition of soothe: tso^a^ls c^n a^sc ha inolj:a>-1 
th« DMA 3K?l«-CJl£ S3 ^hat trsnslste-i i <V<p:: £ss© 3 1 

15 -rctei^ceaus rttolscuts is a Sasioii rrot&irs that 

incites ar, a-rano acil rssids? sequence of all ->r a 
pnrtion of th^t other rolscuie £ussl >l;a^ by a 
pep- £3* ^end) to tts% sspsasse-* 54^ ?ro:«iri or 517 
psr^-ri^. fusion psiypeptMs 1? ths fusion 

20 t>rotel^ ^.^-^sse3 herein tb^t ^rr^sl^s a 

portiMt the -eta-^lsEtosidaa-? isola: ! il« fw3r 3 to th-2 
a.jfli^e-tsr'si^as ot ths $40 a^irto act id rssi.'lue fentsia, 

Ml of th* jv.trslsotids s-iqu^ncs^ srown in 
Figars 2 can be prssen- so long sn ?nuru*ratea r>:*,\ 
2* molecule r^ra^ias rspl Icahle , wh©r? onlr rspli-atior is 
dfssire^, Khcrs- rsptiaatioa ani translation 
(protsinao-M-os tsloI^cssI^ ^xpr^^s-ior.) sre dfcstssS, those 
a^fleif-trid^ ?cqusncc-jj ax-? preset so lo z t'n* 
isole-uls r*?.vslru* r^pli-xMs s^<d tfc* proteinase's 
IZ molecule- contsinin" th© smmo scl3 residue ssquu. <?£ 
540 tfccie'.r. or SI" ts:ote:i expressed exhibits 
ifrjsu^oloq^c^I cross-';® activity vith the arst laoS i-ss 
rsi^d to srx a, pr^pri&t«* p&pti-*& describee hersiru I*$ 
s^rft pr^fecefd p,^cstic^ r only chos% ^^so pairs R.es'?*?^ 
33 for expression f ^(isire^ pr^t^in ars utilised. 
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^^^^^^^ 3S nti ^ ™ tr -i s r -p « ^tio^" a \r r " - 
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Tha bsf o-r ■s-discussisd transcript loo citOM^s;, 
translation initiating and translation terminating 
*c? , o x i r ' ars ttec^^tly parts of ths rvsn^cbromasostsal 
nbs-i 4 v»x -r zs.'3T3air«a to a DMA roolacul* of the 

5 Z<-n*etti-n, ?~r as-s in expression of the 

r^c - ifsjc^^u 1 ? i?o~ >*, ~z , she precursor plaa^id 
s s:-q ^Hr'v also I n~ a ri bosoms binding site 

(S it"e-"tfO car J" '"PTWfteei adjacent to tha ri'-snd of 
t v -5 iJcai^r rolt-Cul& and iocaisd apst^&si from 

10 r:*s i-siti =s.H^~ won, is la well *nawn„ Ths vaster' s 
nro "lot^E s^c v a^ the ar! ^ r. a .g. promoters utilised 

^ere;n tfr>c&llv cr^ta^ § ci bo some binding sit<s„ 

^is, fnc -Kj^l^otid* sequence o£ ths alssssir? 
Wictor. used So? sspre^an?\, aside from thosa 

IS nacleotidss need*3 fat the replication and gesatal 

sector function include r in urafi^ ^sv! feats, ^-snd to 
3'~sna, a ribososs* binding site operationally lln^sd 
adjacent to the 5 '-end of 3 transcs ipi ion projsotsrj 
that promoter operationally linked to the S'-ena of 

10 rhe translation initiating cod en? thst oodan 

opfer stionally linked ts the ?*-<5n-d oft {a) a sequence 
a aortisn of another molecal^ ^b&t if sjc^r^ss^d ss 
* daalon ptotsin with th^ dssirsd protein, at £bi a 
foreign U^A aslaculs og this invsntlon? wber* £b; is 

3^ present,, that sequence is operationally linked to ths 
5 -and of a DTFA asoisc?iie of this invent Ion, Ars 
sxprsssion vsctos containing the foreign DKA molecule 
:>£ this invention, fhowsvsr linked adjsoent to its 
*.*-enr*) also contains a translation terminating oodon 

"0 adjacent the 3 1 -^n>:1 of th^ foreign . 

is t:a b£ understood that all of the pnr, 
scqussces of the. vector Truss t be cosspst ir<is with the 
rspliestion/expre^sicri sisdla^ utilized £or 
rspi seating tbe DMA , and Jtsote preferably for 

3S expressing a product coded for (encoded by* a DKA 
jROleesle of this invention. 
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It is also to be understood that the 
b$fc=r«- recite signsi ssqusncss of the ussf^l vector 
can be supplied to that vector by ths foreign on A or 
bv a pre^yrsor to the final vector, For osarapls, the 
5 translation initiation an3 termination codecs in ths 
expcasaion vector tvt the 5I 1 protein ar« provide" by 
tha foreign D?JA, vhsrsas ths ptr^Ksots: and ribosoraal 
binding site sequences ars proved by ths precursor 
p.). a sa id . 

IT) a vector of tha invention is at least 

capable a? sospa testing propagating} a DMA molecule 
o£ the Invent. io^* .^o?s prsSsraMy, ths vector i.3 
capsblsi o? vsz-l only explicating a ^:-s^dls, but 

is also capable of ^pressing or translating the 

1~> generate Information of that 3NA into a recombinant 
©retain mo 1 ecu Is that is irr.srjnolog icatly similar to 
the 54 0 penfceir* or tb« 31" protein; i.e., wtJI ini-jco 
cross-reactive antibo^las „ 

& ttsn-chtrtrsftsasasl plasrtiio vt~tor o.f 

20 invent ion rs<5^1 not b£ li^iits^ fcC3 ^hoss ^c^^rs v;s*;f:;il 
for replicatiss-* ans-:i translation Jefcpsrscs ion? In 
1?. coli 5S host rapiieatios/-sxpc«ssiort Tse.tlusft. 
Substantially any vsctor useful for ;s plica ting 
(propagating) an-3 express ing a D*3A se'TU^nce can be 

25 utilised for replicating ths * <s.g. in si ass- all an 
or sssfc&ryatic: cells, 

h vi*«* cangs of ssch vectors is corner, ci ally 
&v$tilah.l2 as sre approor i«ts host replication f^-di.^ 
Sxs&plsry vectors, ! r>oth plasraHs and hactsriopnagss 

30 an 3 hosts are avaUa'ds frois th-s A^s; issrs Tvpss 

Culture Collection of Rtsokvills, v .£ , and ars listed 
i- its CA^ LaiUK Or A , SHAPES A NS jDSA 

^CTORS , sixt«*nth e<5., l<*a$. In addition, plasaslds, 
Gosn-li^s and cloning vectors .ira listed ss h«ing 

'3* available In catalogues £ costs Bo^hrinssr Mannheim 

B i£fcb*Tnic3ls of TftsSisisapolis , IN t B$thes£a Ssscsarch 
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Laboratories, 1tso\ tf £Ss«th«rsbar.g , ffi, ah^ Sew 
ErsTlan<3 Inc. of Sevsrly, MA > 

1 . F& otid.j3S 

Anc^rfc" Jtspact o. f the trssant irtv^rlon 

S sslatss to a paptlds that consists s«3«rs~ially of 
amino acid rssidu^ s^quancs that cor re spar. 3 s 
substantially to a portion of ta« %4Q or the SI? 
protein ssqasncs, ^..ich a psptiSs a^nta-.ns 5 to about 
40 aTTiiiio residues, ar>3 ssoire preferably about 10 

\u to about 20 artl-io reisM-fra rh^i; correspond 

ssu-'Starifcially irs sequsncft to a protein sltr^r the 
=540 smina scid s®si3ae grots Irs or tbs ;.17 s;?ino ac:d 
r<ss!3ise protein that are co>;1^4 for $y the rm 
segusnce shown in Fistsrs 1* 

15 ^ ys^fral peptide ^os-t preferably contains 

only those aisino acH cssi^ss- that are H^rcio&l o* - 
h^jiO.jnijfi to* ("rinservati^e substitutions r^r> 
t£$.j.;iO£S present in a seq^^nca o£ either or th* two 
sbotf^ proteins, Ad3ition$l fssiSuss of sab^r^r Ul ly 

in any length onu sis© oc- present st ^itbsr r-oth. 
r'srisirsi of the p&ptids. ^o^ever f any sddi t ion^l 
rssidj.es taust not interfere with tha activity of the 
peptide t a? discussed hsrairt^t ter , and therefore, a 
peptide of this i.nvsntic-rs is said ro ""consist 
ssae™ tially 11 of -n-o^^r^t^'- se :;uenrr^ ., ^Or t*x&*6pl$, 
Si p&ptida of the Invention id ?*9e o£ 
Imisu^cjswpprsssi^g seque^cs*- In addition, if 
additional rssid^s are present, and tooths c with a-, 
abofe p«ptic3e correspond substantially In sequence to 

?0 farther portions 3£ the sa^® protein to which th« 
ssqsosencft of the? psptiJe substantially cor responds „ 
the. resulting psp^Ids is of s T,o^f»^^Icsr weight l^sn 
than that >>£ tha tijstarally occurring 540 or 517 
prots in® , r«sspsot iwly . 

3$ A peptide of this irt^-rmlon UKufyl, In tar 

alia f for inducing the production of antiood i-^e. in a 
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tor. a time psciod sufficient for the anti-peatldte 
'sntibodis-s to bind to th* mycobacterial sntigsns 
prs&ssnt thfc phases wsrs ssparatsS- . "?h<a solid phasa 
rinsed to asrsyca rsiRoval of unbound anti-peptiia 

5 =int ibMiss. The prsssncs of snti-peptidsr antibodies 
sound to the solid supgost was thsrsaftsr dstasrainsd 
by standard methods., 

As a result of thos® studies, it was 
a-sterminsa that th« pessencs of a mycobacterial 

10 antigen could ba deleter? at a concent ration of about 
lcT ; organli^s pec wsll . ^pist^m. samples frois 
p^tsons witn active ingestions of M. tub^rc^loslj, 
typically contain about 10 5 -10* organises m the 
vole's 3f a saaipis utilised In the study, "hus, 

IS ant i -peptide antibodies raised to a peptide at this 
Invention such as those raised to Peptides 1 and 34 
can utilise to d-st-sct siycabact^ri si antigens 
pssfssnt a I<s<?el found in ,a clinical anvironssant ♦ 
Antibodies *?£r<e similarly raised to tba 

20 LTiriLinolo^ icsil^ active rwabi^rtL fusion, 540 

protein produced by p?B2S, and a ainilar -srstibody 
binding study was east Led out, Ths results vt%z* 
generally similar to those discussed sbcv® t exespt 
that this assay was somewhat mot© sans It 1^*3 r 
presumably as a rssuit of the polyclonal eHaraotsr of 
the- induced antibodies. 

Irs addition to tha above assays frot 
ipycobactsr ial antigens, several a3di£,ionstl 
immunoassays can fe^ castled oat using antibodies 

30 Induced (a) the pr&vio.i3Sly-wsntlCJft«d 543 protein t 
or rfsore patttieularly rb) by an immunologically active 
portion tn*;<»of such s,- tbs fusion protain prods sad 
by pT322y a fasion protein thst contains s peptide 
sequ«K« of Tablssa 2 or 4 fussd to a portion Or all 

33 of another T?jolaovJi& aach as befca-sislactos idas& , or by 
a peptide of Tabl-sa 2 a fid 4. Such additions! 
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Ssallei: amounts of antigenic peptide oe 
antigenic pcph.sde polymer sre utili-sc for _in. vitro 
sti^isiattao assays. U$i".g 2 §5 microliters (ul,- of 
t>tAl volse zt-.d about 1-2*10* SUMC mo abo^ 

5 lalO 5 anfcigsn-gzesentirts, calls, concsctratiof^ of 
a So at 0.1 t:o about 5C micrograms oi ; a.*: tiger, psr 
nsUULitsr are us-sful. 

Exs^pl&ry pro«e3j?*s for the epical 
syr.chseis of a U3«s£<Jl peptide as wall prepacitior, 

10 oc a conjugate And asm of th* eon: ucar.* r«i$* 

^rtt^badias can b« i" U.S. No. 4 , # - , S 53 , 

No. 4,555,231, Ste, 4,533^30, Nta . 4,545,931, 
KD. 4, 544, $30, all o£ w^ose disolosotas are 
incorporated by E efsrerice . 

15 Another us« cor 3 pea£erre*1 peptide of thk~ 

invsniitfrt is in an assay for the presence 0? 

i.T4ajnoIogvcallv sxwoa^i, iECMauclMs calls s- = h a -3 T 
cells li a bo<3y sample co-tsj.niny such cells. 

20 .Mv-JobaCwS- i illy-sxp-^^^O (or i xrr ; a 1 sor-o-^l^r cell- 
ars cells t.*.afc th«cs«lv«a nave !*un i^u^loo ; cs U y 
e:;poc>sd to a raycobaot^r 1 si imnuno^ert or whsse 
pc^enitor cells had be«an so exposed to »uc:> an 
iaaijttsgsrt. Tius, a pr^garcsdi peptide ca^ be asei ~o 

25 .36t«oir>* wfc*tii*r s KZ&fi&Z. has bsHin iR»imiz«3 agairs^fc 
& ttocobastac Li** 01 has or has ha 3 a syccfcactc c i al 
Ing estion * 

[n such an assay, ?er ipharal blood 
non.or.ucls-sr c-slls , and particularly T calls, fro^ ;;:-*> 

SO maws a I are p~ov£-~sa» Tho«s c-slls are sd^iss^ 3^d 
contact*;! in an aqusocs all culture medlars with a 
Stimulating s.^ant oL' antigen presenting colls 

ar.tf a preferred peptide of ths invention to fo-n s 
3 dilatory" cell cuI^jts. stimulatory cell 

3S cult ure JU ,T3ir.fcsir.«;* Jrssr i; p-c-rwS c5 ti^<s sofui^is-.t 
tat ixxrjnz TEononiieleai c-ll;i pras<sn" to be sti^ul^tsd 
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and «vi Usance ti at stimulation , usually >vx>ut 
hour** aftd ~.ost usually :24~4F- jsours, under ususl cell 
cuitars co^'2i tl .in^ . The presence of ^r-io^acl^sr ?*ll 
•a t i x j! a t i a n is t b a r e a f t * r a c t z- r n i n £ -3 . 

5 w;iG:e rae-nors^rlsar cell stinrolstiors is to-und", 

i indicate- trie preserve i"L the assayed nonoftocl-rai: 
call topulat-ora of cells whi-h th-??s^lvt;s wet'e 
inicj-jrsc lo^i oai. Ly «>££os©j to 3 sivcol-jacter i asi sr whose 
parents! Hne ^as i^anologisail / to a 

1. G mvao Da a & er x asi * 

As is ill.;st;;ttec &y tb^ reault^ stoa in 
Tabls 3, her-siabef o:>; , tb? cd-comDir.aTt 540 pr^tiis 
jevJ Ers-^osuLina^t fusion protein, ^or^ ain a portion 
o r the b^ta-TalactosicSasa .njle-uis a:^d am 

15 i^unologioaliy scti\>a vottLor. of ths 340 pratSi« 
w«: r =s e f ^ 1 in s 1 1 'v.j 1 a 1 1 tiv.; :^ y coba - 1 e ; i o 1 o-j - o cs L I / - 
i-s^une ^ononcslsar cells in vi^o lr a DC>; assay, 
a\:ch sol«cul-?s -can be a-iU^a in ■aJvvft-descT : b«i1 

a^say, «n<1 in th^ dilatory assays ^sarrlt^d 

2; h-^r -viJ: In zH$ scanner ths- j. opt! cl«!3 , 

sag; th* pi 3.^ o;i s p£p-t.j,o»i . 

H^n^irac c*?.l c^isusiUtioa 
-zistesr^ir^d ia a rsu&c-ss T<i ssisnnars : ;aas; ac* v?*ll k«ow-s 
Iri the art, s<xxe o£ whicr are- ^rjuei spec i f ; ly 
neso^sf tar . Tao col 3.3 cf the RDH^nuclssr ?aI3 
pt-r j1 ati sr. that "sost usually- ic*L ■=tis\ilat^d sr* T 
csils, an^ for that roascrw th« ^r,o«ucl«ar islls 
will a'Ca-ally r^ferseri x.u h^r-riri^f T^r r c^ils, 
y^:;; 1 ^ p^r^i^-ularljj T r?^ll^ nhat: esrn.^3.t th--; CD4 or T4 

30 (CD^ or T4 + astiy-a thas- th*t -sxljibl ^ t;ie 
CSS OE T3 iC^s" 1 " or T3"j irsttg«sr, ar-i the colls 
t^st atr>5 cynically st-.trvuiat^j . Th-?so C cells- as a 
Jtt-sn more gens tall/ reSescsd tc as ^^Ip-i-c ar.^ < 111*2 r 
cu cytotoxic 7 cells, respectively, 

sti^.ula-ic^ car. be 3^te"TinsJ incl-j^a 



